DNA methylation contributes to deregulation of 12 cancer-associated microRNAs and breast cancer progression.
The methylation of promoter CpG islands and the interaction between microRNAs (miRNAs) and messenger RNAs (mRNAs) of target genes are considered two crucial mechanisms for gene and pathway deregulation in malignant tumors. The aim of this study was to analyze the role of promoter methylation in altering the expression of 13 miRNAs that are associated with breast cancer (BC): miR-124, -125b, -127, -132, -137, -148a, -191, -193a, -203, -212, -34b, -375, -9. The role of methylation in the deregulation of these miRNAs has not been previously assessed in the representative set of BC samples. We used a set of 58 paired (tumor/normal) breast tissue samples and methylation-specific PCR to demonstrate significant aberrations in the methylation patterns of 9 miRNA genes. In particular, we observed hypermethylation of MIR-127, -132, and -193a, and hypomethylation of MIR-191 for the first time. Using quantitative PCR, we established a strong correlation between promoter methylation and expression levels for 12 miRNA genes (all except MIR-212); this finding demonstrates the functional importance of altered methylation patterns. We also performed a correlation analysis between expression levels of the 13 miRNAs and 5 cancer-associated genes, namely RASSF1(A), CHL1, APAF1, DAPK1, and BCL2, which were predicted as targets for these miRNAs, to investigate the impact of these miRNAs on these genes with key cellular functions in BC. Significant negative correlation was revealed for the following miRNA-mRNA pairs: miR-127-5p and DAPK1, miR-375 and RASSF1(A), and miR-124-3p and BCL2. Additionally, we also found a strong association between hypermethylation of MIR-127 and MIR-125b-1 and BC progression, particularly metastasis. Thus, our findings provide evidence for the significant role of methylation in the deregulation of 12 miRNA genes in BC, identify putative novel functional miRNA-mRNA pairs, and suggest MIR-127 and MIR-125b-1 hypermethylation to be potential biomarkers of BC metastasis.